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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject polymer containing a specific unsaturated 
bond at the one side terminal of the polymer chain and useful for the production of a releasing 
agent for a toner, a pigment-dispersing agent, and a lubricant for the molding of a vinyl chloride 
resin by polymerizing ethylene singly or ethylene with a specific a-olefin by using a specific 
catalyst. 

SOLUTION: The objective polymer having a vinyl type or a vinylidene type unsaturated bond at 
the one side terminal of the polymer chain consists of ethylene singly or ethylene and a 3-1 0C 
a-olefin and which satisfies (1) the content ratios of the ethylene unit and the a-olefin unit are 
81-100 mol% and 0-19 mol% range, respectively, and (2) its intrinsic viscosity [r|] measured at 
135° C in decalin is 0.01-1.7 dl/g, (3) its molecular weight distribution (Mw/Mn) measured by 
GPC is <3 and (4) its number of vinyl groups M and number of vinilidene groups N per 1,000 
carbon atoms measured by an infrared absorption method satisfy a relational formula: M+N> 
14,000/Mw. 
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/w* if coj^^tk^b^ ^ y /i-s ; h y ^ ^/^^> y 
x/wft ir^^^b**««^ y /ux^T/n ; hy^f/v 
> y /uy if <Dtrs( iti7 ; h y y ^/u 
>> y a =^,vt£ ¥(0*4 mm&7 y t*&mf 

50 [0 0 6 0] y/W^[>A$fSt LT*flc»fcW: % BU 
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[0 0 6 1 ] *X^mt UTJ:^lCti N fulER 1 - 
[0 0 6 2]^pyy^Si:U| r ^l:(t P 

Fe. BF 4 ^^7 7itfl, C104, SbClsi 

^^s^ts, i o**}?<D=ivm^mm&mtf 10 

[0 0 6 3] T/W^!)A^fltttl:^ft A 

iR 4 (r^tk^, r;v*;vm. m&m&mi-xh^^T 

[0 0 6 4] 7^^b\ ntf*2J^Ji(D*£^ 

T*^ £ 6 £ [*S V * L TSi Jg« b T t> <fc 
v\ ^Ttc, JiE-itt* (ID 



[0 0 6 5] ft4b\ TI5*fls:«y^*5l/^TMf4a»AJR5c 
mX'hV, m*ia* y S c (III) , T i (III) s T i (I 
V), Z r (III) , Zr(IV), Hf(IV), V(IV), Nb 
(V) , Ta(V) % Co (II), Co (III) , Rh(II). R 
h (III) , Rh(IV)^^*T^. Ztlt>lzmj££tlZ>b<D 
THt*V\, :jlb©miiT i (IV) , Z r (IV) , H 

f (IV)j&S#*L<, »|:Zr (IV) N Hf (IV) t>m$. 

[0 0 6 6] Xtt, Cl> Brl^a^y, tKli 

[0 0 6 7] nttAJRMO«ftJCJ:«J8fe*Sn-5. 09*. 

2MiT1in = 0, 3*&Jg-Cten= 1 , 4fl6&JR"e 
fin = 2, 5«&JR-mn = 3lcfc5 0 fci: *.tf AJRsftS 
Ti (IV) 05»^lin = 2T'fo»9 s Zr (IV) CD^^fi 
n = 2T'fc^ Hf (IV) 0»-&l4n = 2T?fe5 0 
[0 06 8] 

Ub4] 





9 9^ 9 





9_ $_ %~ 
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[0 0 6 9] 
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18 



lit 5] 



9 9 9 9 o 

90999 
9999 




0/2 

tBu 



9 9 9 9 

Q Q p O Q 

J\*n JK»« n J=>cn • ^ 



[0 0 7 0] 
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19 



20 



:MXn 



^ ^ A 



c^x. c^, cjx. c^x_ pi^. 




LBu 




xn 



r £ of § it 



[0 0 7 1 ] 



[ft 7] 



40 



50 
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22 







21 «J V 



0 9 o xr 



[0 0 7 2] 



30 [ft 8] 
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[0 0 7 3] Ut9] 



40 



50 
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28 



iPr' 



"^tBu kJk tBu 
<PFj OMe 

+ v P o 






OMe 

-9 + p p p 

ass: fifcsrs 



[0 0 7 5] 



30 [{bill 
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[0 0 7 6] fcio, JlIEM**** Mete^A^ EtH^ 
iPrtti-:/u fcVl^ tButttert- ^/WX, Ph 
[17x^;vS?:^t e (II) T^^^5 

(B) l^If^ttTti, TfB-^(II-a)T*^ 

[0 0 7 7] 



lit 1 2 ] 




- (Il-a) 



[0078] MWi^^m 3-ii m<Dm&& 

<, nil, M<Dm&&mtz-t%cx*h V . Xlt 

^/k^t^ iitws, -y*^ 




tizm&<omitt\<^i&&vxnzMj&L,xh£< . y 
ii, mm. mm. tr^m, ti/y, 

^tC^^3e^L_h^^^6ST'fe5o 
[0 0 7 9] — «5£ (Il-a) ^*3V>T, R 6 ^fc(iR 10 

[0 0 8 0] — (Il-a) i^V^T, M, R 1 ~R 10 
40 *5£tfXt LTfi, — JR^C (ID ©4k-fr4b»cov>T#lf 

fcM, R>-R B :fc«fcl*X£|1(]i:«£rfflV^r fcjftS-C* 

-2 0©Sfc**i*feH^^**- 
[0 0 8 1] Yli, ±^coJ:9t-> K*. fifcSS^ 
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[0 0 8 2] rttb^«^SYtt. »* L < tt±«*SJW 

» * l < t* 4 i o i^TT'M $ 

[0 0 8 3] 2ffi<D^S (Y) i AfrftCli, - 
0- N -S-, - S e -ttifO^^ay^JR^ ; -NH 
-N (CHa)-, — P H — > -P (CH3)-«W 

fcii y ; - s i H2 - , - s i (c 

H3)2-t£¥<D*4mW^tt& ; -SnH2- -Sn 
(CH3)z-^^XimS;-BH-, -B 
(CH3)- -BF-tt^oaiJlSIR^***^*^ 
e>tl5 e R«il^Lt(i- (CH2)4-, - (C 
Hz)5-, - (CH 2 )6-^^£Oj^*HT-*^3-2 0(O 



10 




32 

jlSw-BiS l — i 0ffi(Djfc{k7km 

6 — 20 0»ttKft**<0» 

js^sca* 3-20 <Dmwk&vo(Dm 

[0 0 8 4] J^Ttd s ±1B-«*(I 
tf> Jlfrtfj * t*J £ ^i" 365 % 

[0 0 8 5] 
lit 13] 

Ph Ph 



; try v^v, 

I-b)T-*£*L5»» 




cP£b <>S^b 



Me Q Me M > s / Si \j 4@ 
> * =5 " Me Ma 



Me i T Me Me ^ I 1 Me 



Me 



Ph 



Ph 



C Me / \ Me 



[0 0 8 6] 



[ftl4] 



50 
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«2 




o o 





^tBut Bu 




l8ut Bu 




[0 0 8 7] ^jb\ _h|Ef«^ t K MeJ±;*^vl'&£r^U 

[0 0 8 8] (b-1) **^JH<b^fe 

[0 0 8 9] (b-la) —jRS; R a .A 1 (OR b )n H P 
X q (5C*K R a £5<fcl*R b li, HV^C!^— -CtSfto 
TV^Cfc«i;<, ^^^1-1 5, »tl<lil- 

0 <m< 3 , ntiO^nO. pte0^p<3, qttO 
^ q < 3(0^X^0 , ^Om+n + p + q = 3tfc 

[0 0 9 0] (b-lb) — »5t M 2 A 1 R a 4 

M 2 JiL i. NalfcliK^U R a ttfii* 

jr^*^ 1-15, »*L<iii-4 <Dm<k7kmm&7F 



40 



Pn 

[0 0 9 1] (b-lc) — «5£ R a R b M 3 

(5ft*K R a 33£tFR b li. SV^|l|^-TfcMoTV> 

[0 0 9 2] B&fB (b- la) KMi"* W«T ^ *~VMt& 

— R a » A 1 (OR b )3-m 

(5£*, R a 3s£TfR b \t. av^cra— t'W/j:oTl> 
T*>£<. «*JDRT-»*S 1 - 1 5, jftl<ttl-4(D 
£Hb**«*:^U mtt#*L<ttl. 5^m<300^ 

R a » A 1 X3-m 

(5t*, R a #U:L<f2l- 
0^ L< (i0 <m< 3T*fc5 0 ) T*t$n5Wi7^^ 

— /&5£ R a m A 1 H3-m 

R a t*«*IR^»*S 1 ~ 1 5 , #H=L<tel~ 



35 
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6 0 ) t'i^5tiT;u^^^; 
— «5fc R a b A 1 (OR b )n X q 

Tfc£<, KSflB^** 5 1 ~ 1 5, »*L<ttl-40 

m^3. nli0^n<3, qtt0^q<3OST*)D, 
^Om+n + q = 3t?fc5. ) T'^^iX^SlT/U^ 

[0 0 9 3] (b-la) (CJ!i-£*r«T A- ^ ~ £ ^Mb^$3 t 

hT/wr/i/^ b y-o^/uTvi^ — ^ a x b y 
^rv-/vr/u^^^ix, hy^f/vr/w^^A, by 

b y sec-y^^TA"^ — £A X b y tert- 
^f;U7;> b y 2- y f;v/f^7/^ ^ = £ 

a, b y a-^f^^vr^^-^A, by 2-y^vw< 
i^/ur/i'S — b y s-^f/^yf-^^^^ 1 ) 
a. b y 4-^f^yf^7^^: — hy2-^f;v 

^^rvvKr/l^xi^A, b y 3-*^/l"^*i//\'T/l'$=- 
r>A N b y 2-x^/l^^>/WT/l'^? A&^(D b y# 
$$.$kT/\<>*;VT;V*~VJ* ; fyv'^P^^7/l/^ 
~*A V hy->i7P^f;V7^^^!>A^^f!J 3/ 
^P7/V^7^^^!)A; h y 7x^/V7^^l) 

a n by b y a-t/I'S — * j*t£}?<n b y r y — ^r/w? 
; ^ y^7/u^^«>w K^-r k&^co 

^7^^/V7/W^ = !> K^-Y K ; (i-C<Hg)x 
Aly (CsHio)z (5*1^ x x y. ztaiE<7)^T*&> 

9, z^xT'R ) * ire** its b y-r y^u= 

/UT/l^xir> b y 7/^-^7;V^!>A ; -Y 

yyf^7/v^!)A^ b^rVK, ^yyf/u7/v^ = 

S' K^^7^^;U7/U^!)A7^^^v' K ; 
/^^^A^ b^->b\ v^xf/W^^Ax b 
b\ ^f/U7^^xr)i,yfdr>> Kft^Ov^T/U 

^t*^T/U^/UT/^^^^^ir^^T/^x7^rv^K ; R a 
2.5 A l (OR b )o.s *ifC*SixS5pi*»fiS;Sr#'r5« 

(Z^-^-t-^fW-^^?!/*^ K) . if/^7 
/V^-^A tf ^ (2 , 6- ^-t-yf L /W-4-> ^/W^ x/^fi/ 
K) % ^yyf;u7;v^x«>A (2, 6- v^-t- 7/^-/1-4- 

(2,6-^-1-^^-4^^7x7 K) feJTG>$?T 
/^/U7^5xt>^7y-/Vt^rv/ K ; itt^A'TA'S 
x^A^oy b\ ^xf/U7/V^xi>A^ny b\ v 5 ^ 
f^T/V^CA^ny b\ v?xf;V7;V^x«>A7'P 



^ b\ ^y^^7/u^x^A^py Vt£¥<Di/T;\' 
*A'TA'$=-&J*'^7'( K ; xifvi'T/i'^ xt £ Air*=* 
^p!) b\ :/^/UT/i^ ~£Air;*3r^ n y b\ 
Y/u^ r^t^^^D ^ K4t*^7;^/U7;i'^xi) 
At^^7^ Kixf/UT/P^x^Ai/^py K, 7" 
Pt:>7;^;xr)A^^py b\ /W/V^x^Ai? 

/p; Kftifor^/ur/v^^^A^^^ Kttifo 

S^l:^n^W^ilfc7M/V7^^; xr) A ; v>xi 
f/W^!)At Ky b\ ^f^7;w^x^At K 
10 y YftbWT ;v*;VT 5. xi^At Ky K ; ^^vVT 
/K^^Av^t Ky b\ T'cf e/^/U^xr)^^!: Ky 
ra^(D7;^/V7/w^xr>A> ? t Ky K4^Wto 

yU^ A^l b=^>^ C2 y b\ ^^7/l/^X[)Ay b 

b\ xf;U7/>^x^Axh^^p* Kfr 

*/ur ^ ^ x. & j*f£ b*mi?z> r t a*-e# 5o 
[oo9 4] *^(b-ia)^afai"S{b'&**>«ffl"rsr: 

(C2Hs)zAlN (CzHs)Al (CzHsJz ftif^lf 

[0 0 9 51 ffifB(b-lb)^«i"5'fk'fr»i: UTtt, Li 
Al (CzH 5 )4. L i A 1 (C?Hi5)4 Kb'ZmfZ^ 

b&x*£z>o *tc*<Dmzh. (b-D mm&mt&vob 

f ")A, ^^/v-y^-^A, ^f;u-7^^)Ayp * 
b\ ^/Pv^y^A^Djj b\ x^/l^^v^A 
30 ^p; b\ xf/W^v")A^uy b\ ZfuV/U-?tf 

*i/$J±7v ^ h\ yptvuv^^A^ny b\ >^ 

*?-/\'-Ty*isVJ*-7v ^ b\ ^/^^v/^A^pi) 

[0 0 9 6] £ fcS^ft T-±fE*«ST/W ^ ~ ? A>ffc^ 

* x: ^At7/^!J f!>A^ft^ ^fcJl^oy 
>-^T/^ ^ xi £ A £ T/W^/i^ ?**s*? ^ b 0*a-&-&<C 

[0097] (b-i) ^r«&JK^«i^ttd»*xftt, 

[0 0 9 8] (b-2) Si7/^^^At^Mb^ 
W Xm V ^ ^> tl Z> (b- 2) 7/V^^At^f 
fttt, m^^7;^;;^t>T^ot'bJ:<, ^fc 
#i¥2-7 8 6 8 7^f(^$HTV^J: 9 

50 t>ctV\ 



(20) 



*3fM 2001-2731 



37 

[0 0 9 9]K^7/^;/^t>ft tibTL&T 

(1) »#*Sr«#i-5^**fcttiB**Sr*#r5 
(tilt!) 9A*fd**if<DKft**iatfl:»««^. h 

(2) si^vioi*- fl>7t 

(3) t**^ -<>-tf>\ F;i/xy^^IMT'hy 
Tyu^^T/v ^ =. * A ft 2f 0>Yttr /i- 5 =■ # -Mfrg* 

[0 10 0] ^7/V^y^t>fls 

[0 10 1] /^^li^s^^v^ns 

WaT/i^-^Afl^Wfc Lt*#»i:tt, BMB(b-la) 

[0 10 2] rttb^9^> Mi7/^/V7^^^ 
*^T/U5=>*Aa*»fc#*LV\ ±IE<^<t9ftW^ 30 

[0 10 3] T/w$/**^©HWcfflv^6>*L6*lii 
urn, 'O-tf ^>uy, 
vft^o5J#lS«{b*lR ; -0*>\ ^7** 

^x*^ft^^l!BteiSS{b** ; >^o-<>^>\ 
n^3rf->\ i/pu*?*^^ ^ tvuV* n^<^^ >-ft 

[oi0 4] ^^R^-efflv^tbS^^-tf^Stto 



38 

[0105] *5lw-cfflv^ixs*r«r/w^ = ^A^-de- 
LTte, tie— «*£ (in) -e*£*xa#n 

t>-C#5 0 

[0 10 6] 

[ftl5] 

R 18 R 17 R » 

\ I / 

Al- O-B-O- Al 
/ \ 
R w R 18 (III) 

[oi07]at, R l7 J«afgJ^8fcasi-i o<omt 
[oio8] twa-«* (in) -e^^ns^p^^ 

A/^WWT/u^^^A^^k'&tttt. tib-«^: (i 
V) t'*$ti57^^py»i: 
R 17 -B-(OH)2 -(IV) 

(it*. r 17 i±i»ei:wici;«r*r. ) 

[0109] HfrlE— (iv) "C*stt5r/^/^o 

^n^^, 3,5- tT-X (h!j7;Vto^^) :7zc~/U/tf 

o^Kftir^tf b^^o rfifewtm pf^/u^o 

[0 110] ^(DX ?teT/l'3r/l'7$u^mkfcfc£'&Z> 
[0 111] ^tte><^9^)> h!)7/^7/^;-«) 

y^yyf/v7/u^^^A^t^ 0 m^ttia* 

[0 1 1 2] JiiScDjipft (b-2)#«T/u5^ 

1 «m^"C*fctt2ffij^±ffl^ii:rfflv> 

(b-3) m&&m4k&tokfcfcvxj*>'M*tei&-rz>ik 



39 
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y^jb^^J tv>9o ) £LTte, M?l-5019 
5 0 1-502036 #4*«L *H¥ 3 

- 1 7 9 0 0 5^«, WBB¥3- 1 7 9 0 0 6f^ 
«L WW 3 ? 3-207703 4*BB¥ 3-207 

7 0 4^«, USP-5321 10 6#tt£l£lMR£ 

x a * y fl;^*** wy^y ft^ft * tf 5 r t dST? 
[0 113] ^flcft^tt, yu^^St brii, BR 3 

&>£ 0 ) t^^ti^^ti^Pfb^ /"c^xtfb y 7 
;V*u#ul/ x h>J7x^oy, by* (4-:7/l^ 

by* (^^7/^n7x^) by* 
(p- b y /u) >\ h y * (o- b y a-) #n >\ b y 

[0 114] ^ftyttft*»iUtli, fcfc*.tfTlB— 

(V) -e*$tu5^«*^jf P,ixSo 
[0 115] 
[ft 1 6 ] 

R 21 

R i9® R 2D_ B— R 22 

R 23 (V) 
[0 116] R 19 LThJ\ H + , 

[0 117] R 20 -R 23 te. -Cfcllfco-CV^ 

tt^n^ h y 7x^/^;^»)A*f ty, h y 

[0 118] ffi^T^^-V^X^^-^k ITA^C 

^^r^^^^-^-v, b y :/n tvwr >^e~ tyMsXtt 
>\ Mi7'f-;u7y^^')^^fty, by (n-^ 
/u) Tl/*—*} J* flf b V T^^Tl/*- 

r>A*^^"^ ; N.N-v^^^r-y = a^^^-x, N. 
n-v^^t— y 0-2.4.6-^:'*^ 
^/ur^y A^^^^^^^N.N-^T/^^/ur^y 



[0 119] mJlS^^^— 9 J^tt^^r^t LTI^IC 

b y ^^^a^**—?.^;^:*-^ hV {t^-fr 
~7=z~;v) **/£—£ Kjj^jri/, hV ('^f/^x 

[0 12 0] R 19 £ LTfi, ^/WtK— ^A*^;*-^ T 

10 */i>tf~V N,N- 

r*->\ N.N- i^3i^uT=- — * J*U LV\, 

[0121] */c-r *>&it&mt it, b y t^*/u 

[0 12 2] h'J7;^tft7y^^Ii:lTlr 
mr^U) *?^f, hyyntVW7y^^!>^Th7 (7 

20 b y ^f^ry^^^AT h7 

(p-hy^) hy^f/^y^^^Arh? 

(o-by/iO by (n-^AO ry^^f 

b^ (^y^7;utD7x^;i/) *£§ifs F^o^v 

7y^-i>Afh7 (o.p-V^^A^^i—AO 
by (n-^^/V) T>^^9 ^"T hy (m.m-iy^^/^y 
z^^/V) frtm. b» (n-Zf^fr) 7^^7)^7 
(p-hy7;utn^f/V7*=/W by (n-^ 

^-/u) 7y^^fF7 (3,5-v ! hy7^tP^f;l/ 
frtm. by (n-y^/W) T^^^^^b 

30 7 (o4y/>) ^n^5o 

[0 12 3] N,N-^7/l/^/V7^y — ^^^i: ITI* 
KJ^tt, fct^N,N-^f/V7^y^^ff7 (7 

^/v) N.N-^f^r^ y b ^ 

frtm. N.N-2.4.6--<^^^^/^r^y 

[0 12 4] ^r/^^T>^^9^t LXAflcWJC 

l/pyj^ifv 7 y^9^. isZ/-? P^WV 

40 [0 12 5] S&IUt^ttft^^lT, by^^^ 
/^M-!)A7 b^^r^ (^y^7;UtP7x=;W) 
^U~b, N,N-^W^y^^ATF7^ 
^7;l/^n7x^;l/) b, 7xDt^!>AT h7 

(^y^7/Wtn7x^) 7j<V— b, b y 7x^ 

N,N-^xf y xi)A-<y^7xx/Vv'^ n^V^ 

it^/utgft. TIBxt (VI) ^/c(^ (VII) 

[0 12 6] 
so [{L 1 7 ] 
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CF, 

V CPs ' 1 

[0 12 7] (SCf. Ettta^A-g&jjM-,, ) 
10 12 8] 

litis) 

V CPj 4 

[0 12 9] tfrflk&ht LTftttWKte, fc£x.tf 

(14) ; [hy (n-^^/W) 

r>A] y-?-#U— h, t'X [by (n-^A) T>=t=- 
*A) r^tf^— h, [M» (n-^^/W) ry^ 

^^x^^l/— b> t'^ [by (n-^/l") T> 
^-r>A) K ^^u— ^ fcT^ [MJ (n-^/U) T 
v^e^-^ A] n i-"— h, tr* C h U (n- 

y^/W) T A] Kx#^on Kf***^— bft 

^7 = tV©S; hy (n-^/l") 7^^!)A^ 

(in), tf* [by (n-y^/i-) r:^t tr^ 
^f-f4-^/w<y^^^>- (14) , i. 3- 

^> (1 3) , 6,$-i?X/l"<'r$7$7>' (1 4) , 

jss^ h'yJ h'-\~y =c^^-\ ,3-^/v^/«7y, 

y, Vis?* '^4 Y*7<< K-i ,3-v^ ^vw- 1 . 3- /u^< 
/^7j<7>. 7,8-^#/W*£^T r ##7>' (13) , 2. 

y-v^^/w^^^^^^^ v (13) , V^fti'^ Yy 
>f K-7.8-^;*^/W7,8-^;&/W*£:^;&7tf7 Kf* 

k^-< K-ll-^^/W-2,7-^/^!>^x^^7 
^, by (n-T/^vu) T^^e^^^i-^/^x^^u- 
h, by (n-:/^) rv^-^^-M-^/w^^v^^^ 

K by (n-yf/W) 7^^!)Al-^;W^Kr^ 

K by (n-^) ry^^Ai-Mi^f^ 

^y/W-l-a/W^T^tfW—K b y (n-^A) 

^vP) T^^t— <^A6-^^f^^^- b (14) , b 
y (n-y^AO 7^-^6-^/W^^^-f (1 
2) , hy (n-^/W) T>*—$J*7-jJJl"«>>7 ! * 

*i — h (13) , hy (n-y^A-) r^^^^^7,8- 

^/U/^Vf**!/- h (12) , by (n-^/l") 
7> ; t-'>^2 1 9-v J ^/W^yf^^^-h (12) , 
by (n-^^/W T>^r-?i» Kx^^-Y K9-f K-8- 
y b, by (n-^ 
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^/W<r)yf^^^"h, by (n-y^A) T>^e — 
>)A!)yfii^ K9-f K-8-^fvW.9-^#/w*£> 
h, by (n-^AO r^^e— v^v^x 

b, by (n-^) 7^^^r^WK7^ 
K-9- b y ^f/^>!J 

b, by (n-/^) 7^-^^^f*W K7-< 
K-4 , 6- p *-7-^/w< £ V-r^ b * 4f = 

by (n-y^/V) 7>^!)Afc^ 
10 K9-f K-l,3-^*^Vt*i/-H a^H* 
(III), by (n-^A) 7^=^^ (^x* 
K-T.S-S^Av^^^&Ttfu— b) MRtt 

(in), by (n-^^/v) ry^^t^ {V^r* 

h&m. (Ill), by (n-:/^A) 7^^t^ 
^T^'W K7^ K-7,8-^/W^Vf*^^"-M 

-v^/umtm cm), by (n-^/w r^^^^Atr 

-b) (in), by (n-y^/w) r^^^tr 
20 ^ (^yf^/^ K7^ K-T.s-^/w^yf^^^ 

- b) &tt£ (III), by (n~y^AO 7^^^ 
^ K^-f K-7,8-y^f/W7,8-^;w^y 

h) 8*S£i£ (HI), by (n-^A-) TV* 
-i^tr* (/-^/>-f K9>f K-7 , 8- ^/W-7 , 8- v^^7 
;w<^yf^^^-h) ^oASfi (III), by (n-Zf 

K-7.8-i^^;/W^^^x^^l — b) =i^hil (II 
I), by* [by (n-^/W 7^^) tf* 

yr^/W K7^ K-7-^/w^yr^^i/-h) 
30 (III), bf^ [by (n-^/W 7>^^A) 

b) -^^^f>»* (iv) , \+x [by (n-^/u) r>- 

^^7^U— b) ^^/VbSifc (III), bf^ [by (n-^ 

^/u) ry^^^A] tr^ (^y^^^^^-f K9>f K-7- 

^/W^^^^tKU- b) ^S'^lfiS (IV) t£Z<D& 

[0131] — Tvtfvit&m*. sr<<m, y v, 

40 ^, /<t-y^A, ^yyfy^it/^y^r 
>^ 5>»«Jx 5 1 H 2 «JEJl±(OJB^F-*»e> * o r v * 

^ s yy^/^yyry®, yy^ey/fy^ 
y y^, y/wy^y^fyH, t^-^y^x^ 

yy^y/K^t^ 
y ^p^y* b^-^v'^^K, tf/\<-? / ? 
b^^yy^, yy^y/K^y^Mt^y». 
so y/w^y^y ;/k*^* b^^>-s, yy^y^K 



43 



(23) 



&m 2001-2731 

44 



[0 13 2] _hfao£?4 (b-3)><*^4k'<*>'mk& 
l^^r^/c^i2a^±m^■^T^v^btL 

5o S^^t-te. ^&#<£H£/S*fc, ^Djilfmffit^ 

[0 13 3] (A) (B-l) 

^ x (B-2) mmT/ls^~VJ±**^<t&V0}3£X*(B-3) 

$Lft (B) <£TFHM- r^5> (B) j t^Oo ) ir^ft 

[0 13 4] (2)/£#(A)2:, J&5MB-l)£^W£fefe£-£ 
t , fcft (B-3) ^rtt^^^T'fi^^^D 

(3)*» (A) fc*»(B-l)t^AWI***fc»«W» 
t , j*#(B-l)2fctWS#(B-3) Srffi*oWJ¥-CK-fr»t-«R 

[0 13 5] (4)fifc# (A) fc*»(B-l)i:J*#(B-3)*r 
^F«)WS***:*l(t*5>t. j£#(B-l) 

[0 13 6] (5)*# (A) &J*#(B-2)i*^«>»*i* 
(6)/&# (A) fcrt»(B-Z)*^«>»ftfe*-fr^*«Wc^ 

^j:i;^(b-i)x^(b-2) &tt*<&)<gffT-m^*K** 

[0 13 7] **W-Ctt, fi^tt*§«?ft£\ IMM*fc 

>\ ^i?->\ — :/^>\ ;*-**>\ -r'^^, Kir* 

^ ; zl^ui/? Pi) K, ^ D/W^if >\ uv 

[0 13 8] ±iE<7>J: ^itU7^ >fi^/Bte«t£JB^ 
T, tU7^^I^ft9i:BU > (A) till 
#1 o- 12 -l o- 2 ^r/K »SL<tei o* 1B -io- 3; e 

[0 13 9] J«#(b-1) l± % fife»(b-l) *fc# (A) 



■t^S^&JR®^ CM) t<D*r/lstt C(b-1)/M] ii* 
0. 01-1 00 0 00, »*Kf40. 0 5 — 5 0 0 
0 0t45«t5 4ttlv^n5o J##(b-2) tt, 
(b-2)*OT/l^~^/JiH^ (A) <P<Dm&& 

JSJF.T- (M) ^C0^/l^it C(b-2)/M] &s il^lO — 5 0 
0 000, ^L<ii2 0-1 0 0 0 0 0 i:45J:54 
*-CfflV>ibn5 0 ric#(b-3) fi, /£#(b-3) 

(A) *0>*»£JRJDiH E ' (M) ktD^&tt C(b-3)/M] 
a*. iiSi-2 0, »*L<tti-iot45J:54i 
10 T^v^ixSo 

[0 14 0] ^(D£??j:*U7 j ^m&mfikl&Z: 

v<Dfi^?a£te, M-5 0-+2 0 0 

•c, $?^u< no- 1 7 otcoffii-cfcSo m-^ff^j 

J3\ iiS^EE— 100kg/cm 2 , #3: U < fi?itJ£— 
50kg/ cm 2 0*fl=T"Cfct). K^RJEfct, 

[0 14 1] h^— ffl«3S»Jti:* 

(a) *5j:t^#feS( (b) , tebmc&m^fc ctm 

V^L2 0 0 OO^jS, ^L<fj:4 004V^11000 

[0142] ±iBote#»fig (a) tt, »mMm<D%tm 
jib. ^y^^^>-s x^^vw, x/^^wjb. ^y 

jft (9 0t-12 0t) T'^^^V^^^l/^-T^ 
[0 14 3] ±15 (b) o*fe?Htt, M^t^^ilt 

^pMxd- ^/Ufy^y^/W, 3r/yW^ 
— > n-^;yB ^7—^ y 6 B, ^r^^ y 
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[0 14 4] AK9*J<z>Ed»fte»tt* a 

Jt#, fiSJfcT'l 0 0/1-1 0/0-5/0. 5 — 4 

0 §ST'$) 9 , L<f* 100/1-6/0. 5 — 2 
/l 0-2 0-C£>£ o 

[0 14 5] **M^«5«»5MR3ntt, *a5«fc«S 
5W#«t S JxT v vc fc J: v ^feSH^S^ ^ u v^m^ 

ttU K7^f^7- ^7-3W^yK^t(j;v^^ 10 

[oi46] ±^mn^wcm<om^m^t. wioo 

fifi&5l;i#LTiI«2 5ftl>L2 0 Ofi*g^ #£L< 

us o^v>u i 5 ommu<Dmmx&z> 0 gcw-^fttt 

n s 1 0 00^V>L5 00 0<Oiit^^ ^L<fi 

1 5 o oftv^3 o o o<Dffi,mx&>% 0 

[0 14 7] ttfflL»5«#fe#JIBibTtt. XV 
u> s ^U/n^uy, /Kli/ry-U ^y/r>-K 

>^mm, xy^uis^ ABsft^fi/yM 

[0 14 8] *&m<Dmft&mm\±* m^mmm 
j*s m»'<» vj*tex<nm$m ;Zno, TiOzfti^g^b 

* ; AlzOs-nH zO, FezOs-nH 2 0ft if 7k $Hb $3 ; CaS04 % B 
aS0< * ¥<K>mfc& ; Bi (OHJzNCb ft if (DfSIKft ; PbClz ft 
Z<Dl&it#S ; CaCr04 v BaCr04 ft if p ; CoCr04 

ftif<OM*nA^j& s -^^^f>-»t6*5j:i/ia^^^» 
% ; Cu(B0)2 ft if £>$B^& ; NazUzO? -6H zOft ¥<D*7=7ls 
; K 3 Co(N0z)6-3H 2 0ft if OffiBW* ; SiOz ft if CD3£ 
Ktl[;CuAs03-Cu(0H) z ft if <OtMfttt*5 J:t/S:t>** ; Cu 40 
(Cz Hs Oz ) 2 ■ Cu (OH) z ft if <DWm& ; (NH4 ) z MnOz (Pz 0? ) z ft 
if©*»*; T/w^BMt, ^yyr>^, 

^TWIS**, 7 CaS, ZnS, CdSft if 

Ote$SM£K =1^=— /U- U-3r, . U-^rftif 

• ^ y->B ft if h P Vl^f ; ~T7 h— /Wnici- 
S % tf^> V h • ^ o y >2Gft if h ; y<— 

V • l/y K4R ; ✓N^iFrcn— s >f y y T V h • 
^-^68, h 2 Rft ¥<DT ; ^7 so 



^^fy^U-y, p-^^ >-B ft if o»Sttft»^- 

3\ Tisy H\ i/y— >U 3\ . 3rftif 

i — ryfyy-u-^ 7VK/y>-. 
u-*. ftif<oJKSfeft»^-*, ^.^f^=r. u y 

7*vi/7->-7*/l'—. 7?X2i/T~ — ^ftifO 
7 * p v-T~ >JB»ft if <D*««»ft Jf#»tf tt^o 
[0 l 4 9] *5BW^«»»»»Jfi, K9-Y #7-8Hc 

L<mm-tz>zk&x$z 0 

[0150] *¥&wizmz#vmkv-;i'ffimmmm 

ffl ^ 4? y t^;w«^ tcjov^T, vt^j oia^fij^ 
*i/K!;*<istr=:yn ooii»t»i, o. osmfiSB 
/j:^L5ltSo|ii-C, fftKliO. iS*^ftv> 

wn^itoft^mtf 4ooftv^L4ooo mmu<D%&m 

\Ch "9 , U< «5 0 OftV^ 1 0 0 0MAn<D&m 

r ©«tt*W»flid5 2 ftv> U 7 0 ©fill^*) 9 , » 
£L<te. ifl0^t>5 0 0ilTfc5 0 

o^±^ir#n. mm<D$}mm&&&T\^ 10 

*5^t), 4 0 00J^±TMi. Sl»!*5«tl5»ffl±«-C»tt 
0 5 m«»^T-Ctt»tta*i5^jg. L, 5 fiSW±T* 
[0 15 1] ±&<D&&#i&mmb LTftffltS^:^ 

y/w» % -7Wy^ sitK^wvis, i^h^^v^ 
fekv' h 9 >^Sfe. ^^/^ -r^^v^ s mfc'tfi* 

>St. P^=^rir>^7/U^>^, 4-->^p — ^rir^ 

5-//W#^^-Z-3-^*/v^^»ftift 

[0 15 2] **W^^ytS^b^=/i-»JIB*»aiJS:-&tp 

#y«<b^yH»iBtt, ^yje>fbtr=/K *^tt^y*6 
{btr^/Kc^y ^n^uv, TKy^atru^, ABsi 
BB, mb smb. ^i^>-a^if~/i^fi^fl^ T^y 

^^/u^ ^T^ y u~ hftif«r»^LfefcO-Cfcotfc 
[0 1 5 3] ««U5 5»!»3e3t»tLXtt, ^Ky^b 
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[0 15 4] #»W«WJ*:*tfaKy*<fc^/Hlftdl» 
[0 15 5] *IBW«c«5ig:^J|3i^U^»a^fr 

[0156] &tt&mKtfkZ>i&ft?m;^7-u>'% t WL& 20 
M^-yi/^, 7D7- 4?y y is=.t££<Dtbmi,m 

[0 15 7] *»«|cff6ft»ffifi/y»lA#tt: 
[0 15 8] 

te£fa±£i*:, =?A(cBIM^> »MM4*tt^r 

[0159] *&wiz&zj&#*m^u>'%km&m'Z. 

[0 16 0] *J8W^«5tt»-T-*3t^uv**-fr«cW: 

[0161] 

■ miKiMitt, «»tt*f**i-5wi#-o#a. Sib so 
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[0 16 2] 

[0 16 3] r<D J: 5ft«***sJ:tf-t<o*tt«i, B5 
M£3H4#tf *u A^ttISftt*«hfc hi— «S«RI 

[oi6 4] £ wflBa^fr^^t/^^aEttfrtt. 

[0 16 5] 

[0 16 6] *^16ffilJCj3V^T, ^R&teg 

( [tj] ) «\ 135^ r^y Is^X-mfe^tio 

m#1ti (Mw/Mn) I*, S yatfTttSGPC- 1 5 OSrJB 

[0167] 7AtU, AIM X#i«l 2 

7mm, I^600nmt'fe6TSK GNH HT£r 
#7 Ai&S£r 1 4 0X:t U ^IfrfStcteo-v^ n 
A^^^(ft*«*)43J:i«MfcKifcai bTBHT 

(«B8!gn B n)0. 0 2 5li%^V\ 1. 0ml/^f 

suns*. nnmm*o. nt%tu wftAi$r 

[0 16 8] *«#/^=/u<D£*«:. »ffiSr**5r 

fc-ewabfc. Kan. ^KSM^^^tft^ffl^, 

J I S K- 5 9 0 2KJpbfc. 
[0 16 9] 

+»lca[*Jt»b*:rt*«2LOSUS» 

1. 2 5 mm o 1 , *5j;Wb^4^ (A-l) 0. 0 0 1m 
mo 1 ^r^^u^T'EEA-f^r ktz& Dfi^M^b 

E?r3 0kg/cm 2 {:^, 1 2 Ottl 5»B1* 
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K «fc 9 HIK U SOttlO^lill^ilfco 

Siftfi [jj] i s 0. lldl/gt?fc*),Mn^ 
9 0 0,Mw/Mn^l. 9. 1 0 0 O K*3 9 © f= 
;HW14. 6a©*9xfV^y^-5 5. 2 

[0 17 0] 
Hb 1 9 ] 



it&to ( A - 1 ) 




tBu 



[0171] 

[*ric«2] S»lC+»l:S*t«UcSUS»2Lt 
— h * ^jaT?^:/* > 8 5 0 m 1 ^AU 

5. 5kg/cm 2 Gl:/<(:5*t^nfc'l/y^gAU 

JELfc. -tfl>SL ^f/^T^^ / ^ri^^l . 2 5mmo 
1 s -fb£* (A- 2) £: 0 . 0 0 1 mm o 1 £J£A U fi 

U 13 0t-C10«FlB«Eft»U. 

*£S [tj] ^0. 4 0 d 1 /gT*£>9, ^o^uy*ft 

ri*4. 5moll Mn^l 6 00,Mw/Mn^l. 

9, i o o osi^ ^ t^/vSSt/^ y f^lW 

7. 2fl(0t!)^-3 6. 5 gJ&SftfctLfco 
[0 17 2] 
Ht2 0] 

tBu 




tBu 



fb^4fc ( A - 2 ) 
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fclOOml^SUSgt-h^^C, &J&&\ 2 T* 
#fc:*y 2 5 g <bSnClz-2H 2O 0. 4 1 g$:iA 

U 2 3 0lC-C5^rWtf: B ^^ ®fl¥LfcteK 

p^->K3mgS:8AU k g/cm 2 Gi: 

^ifvfcSUEfNsbfcgL #6Jifc8f«S:l0 0 , C 
10 -CI 0«FlB«ffi«;fllbfco CKDfePfL *«B*&*^W 
LfcXttflc 2 5. 5 g Sr^fc. 
[0 17 4] 

[**«4] ^+^:IifitfcsusK2Lt 

— h? If£t^y8 5 0ml^AL> 

5 0 Lfc. ^V^5 O'C^ofc^^EE^f^ 
5. 5 k g/cm 2 Gi:^5tt'/n tVy^gAU 

JEU/Co ^<£>^s **?A'TA'% J*c^S\. 2 5 mm o 
1 , 4b^4£> (A- 3) £0. 0 0 1 mmo 1 SrJEAU S 

T'l S^S^^rtT^ofco '>ftcoy — /u^D^Tfi 

U 1 3 0ttl OttRQttEEttMU^. ttR 
*&S [rj] ri>0. 20d l/g-C&>9, /DtVytf 
tf*3. 8mo 1 %, Mn^2 3 0 0, Mw/Mn^2. 

o, i o o ofti^ ^ t^/vMu 5 ^^ y fySM 

30 [0175] 
Hb2 1] 




<b#«Q (A- 3) 
[0 17 6] 



[0 17 3] 

[*a«3] [**5p*asns-fr^*tt]*»«j:a 



*»*«I7K^ W >iHC* L^Stt^* 2 3. lg^i 
fc. 
[0 17 7] 

1^1] 
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M w 


M n 


M w/M 
n 


1 0 0 0j**Mifc9 
tf-ZUHK (ffl/ 

UMKlC ) 


a a 


m&KOH 
/9 




I7«) 


<XX> 


1 . 9 


14.6 






^jS«2 


3fKX) 


1600 


1 . 9 


7. 2 


4. 5 




*fi**|3 












2 0 


^tf«4 


4WX) 


2300 


2. 0 


5 5 


3. 8 




**«5 












1 7 



[01 78] 

[M6«i] (H^b^ (TO SL c 10 

PR- 1 0 0) 87Uk#— y# (MA 1 0 
0 ; =»k*R) 8 . 0^J5. flrttMBXI (BONTRON S-3 
4;tyxyhf^lM») 1. 0», 1 1?* 

tc5>«*"C»«L6. 0-18. OjumtOht-^l 

fc„ #i^x\ ±iah^-— i^lt, efeM4*>y;fr (r- 

9 7 2, T^in^/Uttfii) £0. 4li%tft5ll*-C 

^B^feSSJlltT, rft£^>^:n/U* 0» 20 

LfeJB*. flriK£*&S (A) ri. 13 5^ 

h&±m& (B) Ji. 2 4 0TO±"C*>ofc 0 
[0 17 9] ^tlt><DWmJ?fe&£XT<Z>£ 9(CbTtTo 

(a) 

itfCo ^a-7-^i:5^fiiS^2 1 Omm/seci: 30 
ffttK) K«fc9, 0. SKgOHSlSrW, IOIhI** 

<DX*>Z> 0 #ia*E (^2 2^, 

*B*tm^5 5%) fc Lfc 0 40 
[0 18 0] h&±ma. (B) 



JE (ffl«2 2'C, ft*fr«a5 5%) <hLfc e 
[0181] 

(5 0%HS8 0 /xm) U 18 0tt« 
U r hiC7^ n 1 0 011^$:, WLW 

LftdS <b&* ^a^UD tr*ffiB 2 . 5 c m<0»«»JMfe 

(GPPSiW, B^^y^^u^ (^) 84, ffi D p a« 
h^u>^^) fcsiMiABS (Mfbfil (HO 

1 w t %f-ft£ J: o fcSd-g"C\ GPPS^oV^TIil 9 
Ot:, ABS^O^tli2 3 0tT\ 50r pm(Z)iiI 
-CIhHEL-C^S 2 Omm^aiWf&UM, ^ 

^5^£r#;fco JfffiJnxtifi, :^h7> 

[0 18 2] «3H-5)-«aiJ*5J:^^^-^s/^7 

U-^DXL, 0. Imm©v^^^ 7 f7>f/^^| 
ffe*Q«* *tfcfiL Luzex4 5 0) X'S'J^U ■ 

[0 18 3] »«t*liaT©i9t?fcofc D 
M$f#ffete :50// nKTroSfSiS 1 . 0 0X103 
MX : 2 5 % 

H*d— /wetffljgft : 0. 0 8 5 g/min. 

J¥tH*DXtt : GPPS4tliABSMt^8 

[0 18 4] 

^TH-1000, 1M=1 00 0) 1 0 011^ 
VXtf-MAVtW?** K (^p°p^OT-4, jfu* 
77^^;^ (TO fit) 2. 5lt»*5j:^fl 
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T n # ft < * SrH^i- 5 r £ T-ff ffi L 

yHflh«5, 10, 15, 2 0, 3 0d8©V-h©« 



10 



190-195t 

0 . 4 mm 

1 8 r pm/2 0 r pm (BtJu— A'/S* 



Mam* 

f*£f& : 1 5 0 g/ldl 

[0 18 5] 
[*2] 















1 0& 


L 5# 


2 0# 


3 0# 




1 8 


o 


O 


O 







(72)«w# = » m (72)mw% u m m * 

uj p *3^5irs5?p*»rfii* at @ i # 2 oj p m^ii5?n;Wfn* at lit 2^ 



